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Phytoremediation of dioxins using the transgenic plant,
Arabidopsis thaliana, involving lignin-degradation enzyme genes
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Abstract: The stability and hydrophobic nature of dioxins make them a persistent environmental hazard, so the
environmental pollution level of such compounds is becoming more serious. To clean up the polluted
environment, phytoremediation with plants, which have varied metabolic systems, is expected to solve the
environmental pollution problem.

In this study, the accumulation of 11 congeners of coplanar polychlorinated biphenyl (Co-PCBs) by
Arabidopsis thaliana (A. thaliana) was investigated, using high-resolution GC-MS.

As the results, it was found that the accumulation levels of Co-PCBs by A. rthaliana under the water culture
depended on the content or position of chlorine as below.

1. Lower chlorinated Co-PCB congeners were accumulated more than higher chlorinated ones.

2. Non-ortho Co-PCB congeners were less accumulated than equally chlorinated ortho congeners.

3. Accumulation of lower chlorinated Co-PCB congeners were proportionally increased in proportion to the
exposure levels of Co-PCBs, to the contrary, accumulation of higher chlorinated Co-PCBs were not increased.
4. Absorption through the roots and absorption (or adsorption) from air depended on solubility and vapor

pressure.
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Fig.1 Effect of exposure levels of Co-PCBs on the accumulation by Arabidopsis thaliana
Seedlings were exposed to each level of Co-PCB congeners for 7 days. Each congener is indicated with the IUPAC
number, and open circled IUPAC numbers reveal non-ortho Co-PCBs. Each bar represents the mean and the

standard deviation of five determinations.
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Fig.2 Accumulation of Co-PCBs by Arabidopsis thaliana through the roots or from air Seedlings were exposed to 12.5 ng
each of Co-PCB congeners for 14 days. Details as in Fig.1.
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